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If seal is broken, nonreturnable. 


COMPUTERFACTS™ put easy to use, informative technical data right at your fingertips. Each edition includes specific 


service information on the individual component, along with some overall troubleshooting hints. 


The following information is just a sample of the many valuable time saving 
features contained in this exclusive Sams COMPUTERFACTS publication: 


"е Preliminary Service Checks section is an easy to use, step by step guide for the 
experienced technician or hobbyist, and even beginners. 


e SAMS famous industry accepted standardized notation schematics containing 
CiRCUITRACE,9 GrioTRAce,™ waveforms, voltages and stage identification. 





PART OF 
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е Step by Step Troubleshooting guides the technician through Һе necessary 
procedures to quickly locate the problem. 


TROUBLESHOOTING 


MICROPROCESSOR CHIP (CPU) OPERATION 


Verity Ihe processor is functioning by checking the signals 
On the address lines (pins 10 thru 24 ol IC 0600) and the data 
lines (pins 41 thru 56) using а logic probe or a scope. Н alogic 
probe is used, reler to the "Logic Chart" for the correct 
t&adings. If a scope is used. the wavelorms on the address 
lines (except pins 22 and 23 which have no signal in Power Up 
mode) should be similar to Figure 1. The waveforms on the 
data lines should be similar to Figure 2. 








е Complete Components Parts List in an easy to use format with field replacements 
shown when possible. SAMS unique semiconductor, chip and IC cross-reference 
gives you many replacements to choose from and is available at your. Electronic 
Distributor. 


SEMICONDUCTORS (Select replacement for best results) 
REPLACEMENT DATA 


ITEM TYPE MFGR. GENERAL 
No. No. PART No. ECG ELECTRIC MOTOROLA NTE RCA WORKMAN ZENITH 
PART No. PART No. PART No. PART No. PART No. PART No. PART No. 


15555 1149-2576 £CG519 СЕ - 514 144935 МТЕ 519 5к9091/177 WEP 925/519 105- 151 
IN60FM 1149-2527 ECG109 NT $3088 WEP 134/109 103-29001 
1N4004GP 1201-4205 ECG1 16 GE 1N4004 5к5312 WEP 157 212-76-02 
15555 1149-2576 ECG519 GE-514 1N4955 МТЕ519 5к9091/177 WEP925/519 105-151 











е Quick Component Location using the SAMS exclusive GRIDTRACE, CIRCUI TRACE, 
and component photographs. 
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е Logic Chart containing logic probe readings to isolate defective circuitry and 


components. 
LOGIC 


ІС ІС «И tic е Тез ВИСА ПИ tc 
U100 0100 0102 | 0105) uto4| 0105 | у106| 0107 | 0108 | 0109 
1 21 L L L L L L L L 
2 22 P P P P P P P P 
3 23 H H H H H H H H 






CIRCUITRACE is o registered trademark of Howard W. Sams & Co., Inc. 
COMPUTERFACTS and GRIDTRACE are trademarks of Howard W Sams & Co., Inc. 
TI-99/4A is a trademark of Texas Instruments, Inc. 


To order, see your Sams Representative, or telephone 800-428-SAMS. 
SAMS Howard W. Sams & Co. 
A Division of Macmillan, Inc. 
4300 West 62nd Street, Indianapolis, Indiana 46268 
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PRELIMINARY SERVICE CHECKS 





This data provides the user with a time-saving service tool 
which is designed for quick isolation and repair of computer 
malfunctions. 


Check all interconnecting cables for good connection and 
correct hook-up before making service checks. 


Disconnect all peripherals except the monitor from the com- | 
puter to eliminate possible external malfunctions. 






0 $ Replacement or repair of the power supply board, RF 
um © modulator, keyboard, or connectors тау be necessary after 
2 Š the malfunction has been isolated. 
= а. 
= = 

ш 
„е GENERAL OPERATING INSTRUCTIONS 
= © О 
VE: ©) 
<< POWER UP 
a 5 № 
= Ф When the computer is turned On, the main title screen will be displayed on the monitor. Press any key апа 

а тепи will be displayed. 之 


The menu choices will be determined by the Solid State Cartridge used，Turn the computer Off when in- 
serting or removing a Solid State Cartridge. Refer to the menu and press the key for the desired function. 


CC2 т 





For instructions to load and save programs on cassette tape, refer to "Cassette Operation”. Run a basic 
program by typing RUN and press the ENTER key. Stop a program by holding down the FCTN key and 
press the number 4 key. The computer will return to the basic mode and the program will be unaffected. 
Reset the computer by holding down the FCTN key and press the = key. The computer will return to the 
main title screen and any program in memory will be lost. 
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CASSETTE OPERATION ` 


мросона TICON ҮР/66: 


Connect the cassette cable to the cassette plug on the rear of the computer. Connect the plug with the red 
wire to the Mic input on the recorder, the plug with the white wire to the Earphone output on the recorder 
and the plug with the black wire to the Remote input on the recorder. 





NOTE: The remote control may not work on some recorders. 


Set the Tone control on the recorder to Maximum and the volume control to mid-range. Verify the ALPHA 
LOCK key, on the computer, is in the down position and put the computer in BASIC mode. 


Save a program by typing SAVE CS1, press the ENTER key and follow the instructions that appear on the 
monitor screen. | 


Load а program by typing OLD CS1, press the ENTER key and follow the instructions that appear on the 
monitor screen. If a program will not load, set the Volume control to a different level and try loading the 
program again. 


When using two recorders, the recorder connected to the three plug section of the cable will be CS1 and the recorder con- 

nected to the two plug section will be CS2. CS2 can be used for saving programs or data only. Save a program on CS2 

by typing SAVE CS2, press the ENTER key and follow the instructions that appear on the monitor. 
Howard W. Sams 8 Со., Inc. 


SAM тм 4300 West 62nd Street, Р.О. Box 7092, Indianapolis, Indiana 46206 U.S.A. 


The listing of any available replacement part herein does not Reproduction or use, without express permission, of editorial or pictorial 
constitute in any cose a recommendation, warranty or guaranty by content, in any manner, is prohibited. No potent liability is assumed with 
Howard W. Sams & Co., Inc., as to the quality and suitability of such respect to the use of the information contained herein. 

replocement part. The numbers of these parts have been compiled © 1984 Howard W. Sams & Co., Inc. 

from information furnished to Howard W. Sams 8 Со., Inc., by the 4300 West 62nd Street, P.O. Box 7092, Indianapolis, Indiano 46206 U.S.A. 
manufacturers of the particular type of replacement port listed. Printed in U.S. of America. 84CF 14905 DATE 4-84 
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PRELIMINARY SERVICE CHECKS (Continued) 
SERVICE CHECKS 


SEE INTERCONNECTING DIAGRAM, PLACEMENT CHART, AND PHOTOS TO MATCH 
THE NUMBER IN THE CIRCLES WITH THOSE IN THE FOLLOWING DATA FOR SERVICE 
CHECKS TO BE PERFORMED. 


RF MODULATOR 


(a) 


(b) 


(с) 


(9) 


(е) 


Power computer and verify the power indicator 
LED is lit. NOTE: If the power indicator LED is not 
lit, refer to the "Power Supply Check” section. 


Verify the channel select switch is on the same 
channel as the monitor, channel 3 or 4. 


Verify the TV/modulator switch is in modulator 
position. 


Check for bad connections and improper hook-up 
at the monitor and at the computer. 


И the computer still does not come up when 
powered, check the RF Modulator by substitution. 


POWER SUPPLY 


(a) 


(b) 


(с) 


Power computer and measure the AC voltages, 
from the secondary of the Power Transformer (Т1), 
on the power supply board. If there is no AC 
voltage, replace AC adaptor. 


Disconnect P2 from power supply board. Measure 
the DC voltages at P2. 


Measure the Regulator B + voltage (21.5V) at L6. If 
the voltages are not present ог are incorrect, 
replace or repair the power supply board. 


MAIN BOARD 


(a) 


Computer does not come up when powered. 
Check for — 5.15V at pin 1, 5.14V at pins 2, 33, 59 
and 64, and 11.84V at pin 27 of the Microprocessor 
IC U600. Verify the Timing Generator is function- 
ing, by checking for pulses on pins 8, 9, 25, and 28 
of the Microprocessor IC U600 using a logic probe. 


TEST EQUIPMENT AND TOOLS 


TEST EQUIPMENT 


Digital Volt/Ohm Meter 
Logic Probe 


TOOLS 


Phillips Screwdriver 
Small Screwdriver 
Soldering Iron 
Switch Cleaner 


(b) 


(c) 


(d) 


(e) 


(f) 


(9) 


(h) 


(i) 


No sound, substitute the Sound Generator IC 
U511. 


Video problems, substitute the Color Graphics 
Video Display IC U100. 


Monitor remains blank when the computer is turn- 
ed On. Substitute a monitor known to be good. 
Substitute GROM IC U500 and Video IC U100. 


Monitor displays insert cartridge after pressing the 
number 1 key. Substitute GROM IC U501. 


If there is no line feed when pressing the ENTER 
key, substitute GROM IC U502. 


Remote control line will not turn on CS1. Remove 
power to computer and check the resistance from 
the emitter to collector of Q401. The resistance 
should read low during the time the recorder is 
suppose to be running and open when not running. 
If these readings are correct check the cassette 
recorder. 


Check the resistance reading from the emitter to 
collector of Q403 if CS2 will not turn On. 


Keyboard fails to function. Disconnect the 
keyboard connector P100. Power computer and 
check the voltage and logic readings at J100. If the 
readings are correct, check the keyboard. 


KEYBOARD 


Substitute the keyboard or locate the bad key and clean 
the key switch with switch cleaner. 


REPLACEMENT PARTS 


AC Adaptor Model AC9500 


ІС ТҮРЕ МО. 
0100 ТМ59918А 
0500 CD2155NL 
U501 CD2156NL 
U502 CD2157NL 
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PRELIMINARY SERVICE CHECKS (Continued) 
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INTERCONNECTING DIAGRAM 
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PRELIMINARY SERVICE CHECKS (Continued) 


RF MODULE 
J201 U100 


PRELIMINARY SERVICE CHECKS (Continued) 


CARTRIDGE 
Ко іі 
PIN 1 0401 (403 


0500 0501 0502 0511 Ј500 Е С Е С 


CASSETTE 
J400 





J300 Ҙ J100 
JOYSTICK PIN 1 
KEYBOARD 


MAIN BOARD 
IV 





12 == 5 0601 J100A 
PIN 1 PIN 2 
1/0 PORT 


MAIN BOARD 
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PRELIMINARY SERVICE CHECKS (Continued) 


DISASSEMBLY INSTRUCTIONS 


CABINET BOTTOM REMOVAL 


Remove the On-Off knob. Remove Phillips screws 1 thru 7 
(See Figure 1) from the bottom and remove the cabinet bot- 
tom. 


POWER SUPPLY BOARD REMOVAL 


Remove Phillips screws 7 and 8 (See Figure 2) from the power 
supply board. Lift the board up, unplug the cable going to the 
main board and remove the power supply board. 


MAIN BOARD REMOVAL 


Remove Phillips screws 1, 2 and 3 (See Figure 2) holding the 
main board. Lift up the main board, unplug the keyboard and 
remove the main board. 


To remove the shield, remove the two metal clamps (See 
Figure 2) and unplug the cartridge plug. Remove Phillips 
screws and nuts 4, 5 and 6 (See Figure 2) and remove the top 
and bottom shield. 


KEYBOARD REMOVAL 


Remove Phillips screws 9 thru 12 (See Figure 2) holding the 
keyboard. Unplug the keyboard from the main board and 
remove the keyboard. 





Figure 1 
BOTTOM VIEW 


Metal Clamps 





Figure 2 
BOTTOM VIEW 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PRELIMINARY SERVICE CHECKS 


ENCLOSED 


Adjustment 
Block Diagram 
Disassembly Instructions 
General Operating Instructions 
GridTrace Location Guide 
Power Supply Board 
Line Definitions 
Logic Chart 
Parts List 
Photos 
Keyboard 


22,23,24 
16 thru 21 





SAM 


The listing of any available replacement part herein does not 
constitute in any case a recommendation, warranty or guaranty by 
Howard W. Sams & Co., Inc., as to the quality and suitability of such 
replacement part. The numbers of these parts have been compiled 
from information furnished to Howard W. Sams & Co., Inc., by the 
manufacturers of the particular type of replacement part listed. 


SAFETY PRECAUTIONS 
See page 13. 


Photos (Continued) 
Main Board 
Power Supply Board 
Safety Precautions 
Schematics 
IC Pinouts & Terminal Guides 
Keyboard 
Main Board 


Page 
6 thru 10,27 thru 31 


Power Supply 
Troubleshooting 


Howard W. Sams & Co., Inc. 
TM АЗОО West 62nd Street, Р.О. Box 7092, Indianapolis, Indiana 46206 U.S.A. 


Reproduction or use, without express permission, of editorial or pictorial 
content, in any manner, is prohibited. No patent liability is assumed with 
respect to the use of the information contained herein. 

© 1984 Howard W. Sams & Co., Inc. 

4300 West 62nd Street, Р.О. Box 7092, indianapolis, Indiana 46206 U.S.A. 


Printed in U.S. of America. 84CF14905 DATE 4-84 


COMPUTERFACTS-OF-THE-MONTH SET NO. CF1 FOLDER CC 2 












42699 


Vt009Hd 13401 Vt/66- 
SINSAWNYLSNI суха 














































WAVEFORM TAKEN WHILE | P H P P LED 415 







































































































































51 52 53 54 55 548 545 4.5V | Ы 5 220 
PRESSING THE 2 KEY : NC NC NC NC NC Q402 DRIVER ЭтА_1 14۷ өнү! 
ET ads silio 2... «Аг alia «ды dms | | | | | | Є W ШІ | 
| Ф ! 5 % ALPHA ро FUN — 0 12] | 14| 15] 37 зо ‘ ої " | 
| ГДЕ gk gk ПЕ ghe pu 470 5.15V нд 39 | 398 | ox Lm gg y w: EU 
| | | WAVEFORM TAKEN WHI 34| 09۷ Vaca 
$12 $13 S14 $15 $16 546 7 cau -L R318 LE 45y CNTRL 1 
001 T "2 PRESSING THE Q KEY | 
| à J CTRL РІЛОО re ar? 
о TIM9904ANL 
d R316 一 ° TMS9901NL OUT eu [Р 
$10 $6 10 езі? L 16$ WAVEFORM TAKEN WHILE Жл Nes m un p 218 
001 Т PRESSING THE 6 KEY 10 CONTROL ~ ТАРЕ GENERATOR | 
) A Р'Ј100 R338 1 7 РМ > > CASSETTE 
0 6 22 470 5.16V CNTRL 1 231۷ 
” 001 
s21 su 533 2 су | каза Ў WAVEFORM TAKEN WHILE Eod с лд е 1 e (ер 
001 T ток 1 PRESSING THE Y KEY : MICROPRO 
ENTER зві E. + | 2 L401 AM 
| ПЛР 1 
„ b El us n uis 
$22 $40 51 1 308 | #3115 WAVEFORM TAKEN WHILE caos 1 CNTRL 2 
001 І 10K 1 PRESSING THE М KEY oo T 
Е N P100 R335 7 Ут 
| N я. 470 5.16 N ө 0403 CNTRL 
523 534 s44 5 co 上 8945 WAVEFORM TAKEN WHILE NC 4 yai T - 
ole 1... =L. 001 T 191 PRESSING THE A KEY | qy WAVEFORM TAKEN WHILE - TAPE 2400 "ЕВ, 
[A | Јонет) | [нет рф 8333 I 7 ms SAVING A PROGRAM TO 3? CASSETTE 7 o NS 
A = 470 5 16V 15 TAPE (HEADER SIGNAL) — — с406 CNTRL 2 e 3 L604 = C607 
< [P1 "ду T en oo T 
$32 $28 $47 3 сз13 L R317 $ WAVEFORM TAKEN WHILE C407 R400 | 4. 
: 001 1 10K 1 PRESSING THE H KEY 001 5600 400 пе 
| L K J H SPACE P1100 R336 7 и T 
H 470 5 16V Те R401 сю L 5 AUDIO QU 
c309 L 8312$ WAVEFORM TAKEN WHILE | 10 
001 | 10K ] PRESSING THE Z KEY 
R331 7 
470 x 5.16V 
5.16V R403 мор ТАРЕ 
can] L 6315 $ WAVEFORM TAKEN W Ka Т | О 5600 CASSETTE 4 
001 1 10K PRESSING THE ALPHA NC 
R339 | Мекке AND THE бів 
470 5.16у 2 KEY iu C401 + C606 th, 150K 
219416 on | 22 Е 
e315 L mi 5V 7 0300 JOYSTICK CONTROL 1 T. 
001 Т тез. i» H T 
L310 7 LOV | 1467 R340 R343 
270 10 2300 | 
5.167 WAVEFORM TAKEN WHILE 134) 5.12V 47) T | Еве R514 m 
LOADING A PROGRAM FROM i Ха? 7 Y 2 | 
6303 TAPE (HEADER SIGNAL) | $4741 $156 № R322 Н 
00 1,92 9302 1500 6320 3 
1308 DECODER 7 001 Т 
| IN ГУ» 13 JOYSTICK p K 
001 1 1000 | 5.12۷ И 0 
1313 | | 2.37V еі R 
TI 516% р T 
4.31 аву x - 
c306 1 R307 р 
001 T 1000 41219 
1312 I 7 . P 15 
ща asv 388 вру 6942 
= CRU Ско | 358 | 404 T 
C305 + 1) 5 
‘001 T 1000 n 9| 19, 3| и, + 3 Die 
1311 1 7 - ру 
1l 5.16۷ УП im 16 PART OF 
" e 0602 SN74LSO4N 
C304 R309 -03 7 
001 1 1000 diim 5.16V 
L309 | 7 RAM BLK — 
11 5 16V 
INT REQ —— T 
C331 十 R330 ыы E 
) FIRE 36 001 1000 ща 
1400 L403 0 5 T 
TAPE 45 (UU m WAVEFORM TAKEN WHILE Y 1300 7 ака) ЈЕ 
CASSETTE “9 LOADING А PROGRAM FROM S T dà 5.16V s № 
MAGIN R409 TAPE (HEADER SIGNAL) T 4 WAVEFORM TAKEN WHILE 
CAM — 5600 | ‘ano LOADING A PROGRAM FROM 
ш 111111) ^ к wn 33 TAPE (HEADER SIGNAL) 
L lms 9 
= 0۷ я 1300 2 LINE IDENTIFICATIONS ASSIGNED FOR REFERENCE 
R ор ВИ 120K 
T 8 
109 | PART OF | 
3400 L402 R408 е J400 RC4558P 
TAPE 27 6800 R413 SEE PINOUTS, TERMINAL CABLING: 
CASSETTE 8 ичи GUIDES AND SCHEMATIC HEAVY LINE REDUCES 
220pF PART OF 04148 
е 0400 ВС4558Р 
—515 — 54V 


A PHOTOFACT STANDARD NOTATION SCHEMATIC 


WITH fel Tet] eve d 


(€ Howard W. Sams & Co., Inc. 1984 


KEYBOARD & MAIN BOARD 











SEE LINE DEFINITIONS ON PAGE 











ср T A PART OF 
| e SN74LSO4N 
MCM6810P 17| €D3226A-NL 18 0604 0 
КАМ 16 ROM 19 з 
РА 
15 2 
NC 
003—7 А 
(04—; А] А 
CD5 A8 
U600 11 
MICROPROCESSOR м scs 006—5 А9 






SN74LS74AN 
FLIP/FLOP 







































































А15 








5.14V 
6 7 
ROMEN а 1.49۷ 82۷ | ， 
3.93۷ 15У NC 
12 
PART OF PART OF 4.03۷ 
е 507 SN74LS32N i SN74LSOQN ө (605 SN74LS32N e U613 PART OF 
80V m] SN74LS194AN e U606 SN74LSO0N 
) 46ү 
ы. RAM 4 9 
р MEMEN 
es. ce = Se! 
1 Е ĝi 
А1? 
" 3 CD12 
A13 ;— 0013 P Rar 
L A14 —. Pepi ө 0607 га 
17 7 3 № SN74LS74N 
Р 0015 FLIP/FLOP 
Б 
SAM OF SN74LSO4N 
PART OF 
е 1603 SN74LSCON 
му ІШЕ А15 
зу PART OF PART OF 
Шизеувог 987445048 е Џ606 SN74LSOON 
0у V 
р |417 __ 
PART OF 3 
ө 0605 SN74LS32N PART OF PART OF PART OF PART OF 
wees SN74LSOON | wr 5М741500М ө 603 5М741500М ө 1603 SN74LSO0N 
gv P 62V 3.93V PART OF 
2 UP у. К: tN Р В 54V e U603 SNJ4LSOON 
LU us ип 1 407 re: П 
12 | MN 
PART OF ек d = 
ө U602 SN74LS04 t 
5у 8 ШІСІ; DBIN 
Р PO = қ PART OF му = 8 Ereg 14 
10$ 15V CRU CLK 1 № CRU CLK e U602 SN74LSO4N 5.14V 5 7 
5.14۷ 
P | os 95V V 
а 5.14\ 1.71۷ = № 7 DBIN о - DBIN CRU OUT: 
Шай PART OF PART OF PART OF PART OF PART OF 
e U605 SN74LS32N е U604 SN74LSO4N e (605 SN74LS32N e U606 SN74LSOON , hk UGt2 SN74LSOON 
2.94\ ШЕ! 2.44V 42ү 
: 65V 2 Mr р ав — pom dL 12 2.08V 
1 | ng» ex as о arp 21 еа н 
T E a que EE puc esu te 
| | 14 ш е U508 5М741504М 2:050 Е 
i ^ 8 p 
2ms = 431V | H us 
——1 Qv 5.14V 5.14۷ PE БОГ RST 
CRU OUT 








JN PAGE 13 MAIN BOARD 





TEXAS INSTRUMENTS 
ТІ-99/4А MODEL PHC004A 


іму 13БУЊ 
SN74LS245N 








р р 
cos— ~ 
P P 
[09 一 س‎ 
Р F 
— p10 157 — 
P Pas 
con H9 
р : 
(012-т; — — 
Р Р 
— со — ДА 5s 
P P 
СО 2-06 
р P Ж. 
с015—91 ۷ 4-9 
SN74LS244N 
10] её 70 
TRANSCEIVER 
= ا‎ 
5.14V 
Р Р 
0—1 о 
P| SN74LS373N |Р 
009—7] в [y 1! 
e| AH [р 
сон 2 
Р Р 
“011-5 1—0: 
р P 
CD12 -м 
Р 
5 
P - 
Р 
о’ 
70 
8 
5 14V 








LINE IDENTIFICATIONS ASSIGNED FOR REFERENCE 


А PHOTOFACT STANDARD NOTATION SCHEMATIC 


WITH {т 


© Howard W. Sams & Со., Inc. 1984 


35 





= O = c> 


— 0 о 70 











! 
ө DATA 1500 1500 15002 1500 


1 
ыы 0500805 SWITCH! 


0604 5М741504 


HE e CR502 


1N4148 


2 1500 
00ر 17 


15 3—01 
13 5—02 
11 >——D3 
9 >—D4 
7 >——05 
5 >——D6 
3 > —— 07 
24 >——-A3 
30 5——M 
28 >——AS 
26 > Аб 
22 >——Al 
20 >——-A8 
18 >——A9 
16 5——A10 
14 5——Al1— 29 
12 5—— А12 
10 5——A13 


23 > A148 
34 


F 
3 46V 15 


H 
02V 4.29V 13 


P 
3 
| 
? 
| 
| 
МЕМЕН 1 2 45V 
H 
6 


= O = о 


— = O 70 


— 5.150 5.140 


21 
31 
33 
25 >———— DBIN 
27> 
6 >—— CRU IN 
4 >———CRU CLK 
32 >—— WE 
GROM CLK 


8 >——AI5 CRU 8 
1 61 


W500 


MAIN BOARD 


1500 


63 


9 CR501 
1N4148 


R527 


|- 
02V 4 29V 11 NC 





1000 





1500 


5.14V 


MB4 


ROMEN 











DBIN 





= U506  SN74LSO3N 


p MN 


4 





SN74LS138N |4.06М Р 

















P 
%- 
DI— 
!| CD2155NL 
P| з U500 
D2— t| GROMO 
P 
03— 
б 
“- 
上 
05 一 一 
P 
06——; 
р 
))— 
5 
8 
5 14у 
(505 — R501 
27 
„(8500 ) 
1N4148 
—5.15V 
P H 
415. 
15 418 аларм 
A3B— - AN азо! 
р 
АДВ 一 一 一 一 -一 7] 96V ий PART OF 
US 
ism ШЕТ 427۷ е 0506 5М741503М 
® H 
AB ; 428 E ГТ 5 
PART OF 1 H 





T uw lll 
6 6| DECODER |415У 
100) | 
(2200) 8 16 
9 ы 9 
5.14\ 5.14۷ 






PART OF 
е 9507 SN74LS32N 









CSR 


PART OF 
= 0508 5М741304М 





WAVEFORM APPEARS AFTER 
THE FCTN AND = KEYS 
ARE PRESSED 





























Ри = Т ни SND OUT 
P C502 
01— 100 pF 
CD2156NL CD2157NL 2 rd | и 
- 0501 e 1502 p| е 
GROM1 | GROM2 г | SOUND 
p| GENERATOR | msii 
й 15 10 L500 
À P H 3 T 
D4 x H 
P C501 
5 12 А | 工 8 
| Р 5.14V 
06 ü 
P 
07: 5 
SYS RDY я 
M 
-SGC CLK - 4 
) (ілу 
ius 4.35V — E ortec 












Aes hig 
ddd E 


хм: 





. IN 
GROM CLK Шу. 







4 8V 


PART OF 
е U508 5М741504 


PART OF 


5.14۷ 





CABLING: 


HEAVY LINE REDUCES 
USE OF MULTIPLE LINES 


SYS ROY 





SEE LINE DEFINITIONS ON PAGE 13 








FFFFB . —— 

























2и5 
ml bd bad bad be ( | 
| 0у, 
-C00— + 
та "| TMS99 
"m e ШІ 
COL 
7002. GRAP 
| VID 
-003- DISP 
04: 
CD5- 
CD6 
-CD7- == — 
AM —— EÛ 
EN) ; 
CSR 14 34۷ 
CSW-L—N T 471۷ 
VDP IN | 388۷ 
His1lV 
ros C103 + 
ША | слог 
00! 
Pry 50у 
2.620 
出 431Y 








37 
























4V | 4.3V ~ 4V NOTE: U100 PINS 3 THRU 11 AND 
5ms | Aus | Jus PINS 25 THRU 32 AND U102 
4 2 ду Loy THRU U109 VOLTAGES TAKEN 
| H WITH COMPUTER IN BASIC MODE. 
— № OUT Е (00 Т мА ДАФ АЛА ВО НАМА АЕ 
! P| TMS9918ANL |Р 
ғ 01 23 е V100 | 
p COLOR Р 
002 77] GRAPHICS 7 15 
VIDEO 
| р Р Р 
1600 -с03 711 DISPLAY №01 A0 07--< 
р Р Р 
r4 7) VARIES | 一 Al 06 А 06 一 一 7 
P P Р 
CD5 D VARIESFz-—A2 05 A2 05--- 
5.14V | р Р Р 
-С06 ТЕ p D4 АЗ 04—73 
Р Р Р 
(07 + 7— M 03 M 03--Т 
Al F... AS: D АБ 02— 
13 8 10 
се р р р 
4 3V CSR 15 9 13 


2ms 
0۷ 


— EB scH 


) 





SND IN 






1.5۷ 2N3906 
10и5 0200 АМР е 0201 PRE DRIVER 











P р 
| L203 M: 66V zs 
| МА ПЛ. Pm 4 в) зн) 
| у дъ Man 
| C200 е" ем P|—3.10V Н|3.65\ 
| Ө 
бә T 560 人 R207 
1 560 R205 47 R208 
e CR201 З T 1000 220 ? 
1N4148F 一 5 Ap 550) W205 


М1 
КЕ 
MODULATOR 


W201 PIJ201 






P/J201 

















| RSTI 34 | L200 ча: 
| | soe КЕ 
| | 11.83V B m | 
| L201 
БЕ ысы amet Sr 
TEXAS INSTRUMENTS 
TI-99/4A MODEL PHC004A MAIN BOARD 


36 37 










































































Ще =з вы =з 58 == 55 == << 55 
чо > oo = oo > “> = ыз => oc то то Ре ne 
— © = ру =< | о | о | o5 uo c» uo» c» 
с со CD 一 с CD о о 
一 ч т о N со 小 = 
H P100A P100A 
A Sis 47V A3B A3B ——> 10 00 —— 37 
2 о 
sd EM 66V MB MB — 7 D1 ——— 40 
Hi Ят s= 
Ss == + 33v Ase ASB — 5 02—539 г 
e ox 
t* ie == 2 66V А A108 мов —> 6 зо» ۴ 
е. Ste, 5 | 
о“ ва ir 1.58V F—A118 AB 一 >8 0 м--»з F 
Ы! || = | 
Na ЕМ Ss Че 2 02V A128 A128 — 11 г 05 一 一 一 > 38 
3 马云 з | | 
C HH Ж р. жы == 06 ——> 36 
P Ba 5- C css | Là SN74LS367AN 
сч B 5 - Se ° H е 503 07 —> 
P +" oO ت‎ со. 5 BUFFER 
که‎ © | e 
S сч аја! є" Um Ë 
е + 
H відо За 27 = . | 
CN e 
т =- = = = > t— ІН 1 Ж 1 
а з Дава в” 85 8- S m v P100A 
z T = H H EXT INT 83 4 
H ЕН Met! | 2- H а. | Р100А 
= с, @ За | 5 Sz ә AGB 46 ——> 29 R300 
= zg sa ЗЕ 5 tH): - 3 H 4700 
ты = 2 € = А18 A —— 17 О 
За © = ы 
H H' ° = и кісен 5 Т4у О 
s = e ТЇ ， A88 48———> 14 | 
= зе HH |5 BS У! 
E == rH об i ка і 
о“ ER N 
ЭТИ | 2 == A38 一 上 一 Al38 — 15 ЗРЕЕСН—— {99 44 Б 
=... -+ rm. 
x = = 55 S _ 225 ALAB 4148---- 16 | –5.15у 5 o 
a > | 
ac ім А” 0 | 
A}! ui T - sv Б: | e 
ш. р 
со = е cn ) 
S mi S 52% SN74LS367AN 0 5 > 
~ = 一 сз ө 1509 R 21 0 
> m > = < BUFFER \ : = 
Em ет“ ng о 
|| = ” 
вы 25 m 
ышы 
= 5 ~ => СӘ г 
Бе і : P100A + С 
~ әәә 14 31 ат © 
" SNS MEMEN————————— 2 5 
: 30 = 
16 > 
aS ВО вы s 2 
ui Pa 62 
> ос, = N 2.08V P 76 19 
asa ES 5 | i R506 
TA = Ф > i 62 SYS RDY ——— 12 
Ф 
3.58V T 77 24 
R505 
62 
4.17۷ 
PART OF PART OF 
< е 1508 SN74LSO4N ө 1508 SN74LSO4N 
E ze 429۷ 
SN74LS244N 
H ө 510 
с wo 
њи у Š _ 
Е С ii pA ae = 
> > moO 
съ со а. = со < 55 
й “sl sss 8205 CABLING: 
= () () C) at 
= رڪ‎ ES E dd HEAVY LINE REDUCES 
-+ со 
== ваш > = Š ка но USE OF MULTIPLE LINES 
— - Ф > с> e us 
T | а; 
= ча & (5 
= Е 
00000 сэ 
= LL. 
= сч щ 
55 


NOTES PAGES 11, 26. 


I 


[ за LINE IDENTIFICATIONS ASSIGNED FOR REFERENCE 
oF š = 
= | | ; " = = 
= oF а И — нин 

S =— 
5% == = 
A PHOTOFACT STANDARD NOTATION SCHEMATIC = 


@ Howard W. Sams & Co., пе. 984 p pp Y | | O ON | AGE 3 MA N BOARD 


COMPUTERFACTS-OF-THE-MONTH SET NO. CF1 FOLDER CC 2 3 
34 


SLNAWNYLSNI SVX31 


ЕЕ 


QuVO8A3 





QHVO84A3 


E РА КЕ з1 Е КИ EG 


км Ци EI C74 СКЈ КУ КЇ: 





NOTE THERE 15 МО GROUND ON KEYBOARD 


c 

— 

sh 
/ 


/ 


хх ەر‎ 





/ 
X 














S40 $28 S47 $37 536 546 


Ж LOCATED ON OTHER SIDE OF BOARD 


ууооона 13000 \7/66-14 
SLNAWNYLSNI SVX3L 





СЕ 


ОЧУОЯ А 4415 НІМОА 


с 00 Y30704 135 ‘ON 135 HLNOW-AHL-SO-SLOVAYSLNdMWOD 


QUVOS AlddNS H3A Od 





ШЕБТТТ Їз] swos m piowoH v 





офоча 


ТЕД Ир; ] SWOS "мормон V 


oloyd 


Vr009Hd 13001 у7/66-11 
SLNAWNYLSNI 5УХ31 








G 9 


POWER SUPPLY 


BOARD 
GridTrace 


LOCATION GUIDE 


C1 
C2 
C5 


P/J2 


R10 
R11 
R12 
R13 
R14 
| R15 
R16 
R17 
R18 
R19 
S1A 
Ut 
U2 
US 
U4 
W1 
W2 
#3 
м4 





4-19 
Ј-10 
D=/ 
F-11 
C-11 
J-8 
6-7 
0-9 
С-6 
Е=2 
H-4 
E=] 
B-7 
C=) 
1-3 
Е-1 1 
F-11 
H-10 


— 


o 


тхттт» 


ШО) 


тт 


4» > NJ N мАч КУ ДУ \Л رن‎ X A — © 


mun der оран 


1 
Ал 








СВЕ 
0301 


MAIN BOARD 
6 


СВЕ 
0300 


PIN 1 PIN 1 
0100 10300 


PIN 1. PIN 1 
0604 0605 


0107 0108 
PIN 1 PIN 1 


0500 
Е В 


0109 
PIN 1 


C 


U302 
PIN 1 


PIN 1 
U602 


1603 
PIN 1 


IN 1 Q400 PIN 1 
1600 C B E 1614 


PIN 7 


PIN 1 


0615 0616 


+ ` АА У 
М ECT к 
000060 лы Nd... сола В 


` < 
ж в тож 9 2 227 222 221 1. 





0606 0612 0607 1613 
PINT PIN 1 РМ PINI 


9501 
PIN 1 


0610 
PIN 1 


0404 0402 
СЕВ C B 


0611 (609 U507 
PIN’ РМТ PIN 4 


PIN’ PIN 1. PIN 1 
E  U500 (501 0502 





1608 0503 0506 0508 
PIN 1. РМТ РМТ РМ! 


PIN 1 
0511 





Vt009Hd 1393401 у/66-4 


MAIN BOARD 
31 


SIN3WfHISNI 5УХ31 


56 61 4849535445 


< 
сч 
0 
со 
со 
CN 
Lf) 


5.14 с? ol 


65 


zm 


г: 7: | 


a TEXAS INSTRUMENTS 
ТІ-99/4А MODEL PHC004A 


У 


6 e и 


ы кішімікішікіш № 


w 


i 


| 


~ w о аи Жеке 


ing f7 7287 ) 


MH qi i PR 


| ae 


W OM WOW eee eee eee Wow» NM.» 
Ек лика јакни“. оке 


aa >»: 


HUT. ASIE 


% 
` 


w... 


! 1 | 


уа ру FE 





MAIN BOARD 


COMPUTERFACTS-OF-THE-MONTH SET NO. CF1 FOLDER CC 2 


Photo 


A Howard W. Sams [924 7143 


MAIN BOARD 


30 


7 


R409 L403 





R406 CR402 1500 0407 


1101 1404 1500 CRQ02 R608 R607 1503 8500 R601 0502 CRS00 Y600 C505 8501 


L201 R207 R205 
| \ 3400 





1201 
L402 





L107 


CR201 R416 


1401 
1200 


0405 





CR202 


L400 
L203 


R510 
L202 


8415 
PIN 1 


Y100 


(102 


L103 


R309 


R310 


9300 


1309 
1308 


8315, 
L310 


L311 


MAIN BOARD 


J100 8216 


PIN 1 


1312 











1343 R306 R330 R302 R317 1105 





L114 1106 


L113 L115 


(111 L110 


L112 


1108 1602 


L109 8603 


$ 
к ANS Өй юк ФС 99 2-99. 


L604 





L501 


J500 


PIN 2 
Р100А 


MAIN BOARD 


29 


ур00ЭНа 73000 Vt/66°11 


SLNAWNYLSNI 5УХ31 


C201. 


C203 C130 


C110, 


0207, 


C107. 


0205. 


0200. 


0129 


0105 


C108 


0106. 


0123 





0122. 


C121 


C120" 


C128- 


0308: 


0320 


C3217 


0307: 


C3097 


61247 


0317 


ИРАНУ 
C319 6315 


МА 
28 


IN BOARD 


C109 0206 C208 C202 C503 C103 C102 C104 C131 C100 C101 C111 6113 C112 C115 





C125 6306 6304 0305 (0126 C303 C127 


C132 0114 C300 C415 C117 C116 C118 C119 C143 C322 C608 C301 





HERES 


жо 3« w*« we жө че X 


P ao^ ноо 


кен Ж бе M» ow 





C312 C302 C331 C314 0313 6145 C134 ceio C136 6135 (C137 C139 ciao C602 6500 С142 


C138 C611 (607 C603 (141 


C506 


C412 


‘C409 


C411 


C507 


C414 


"(402 


c400 C) 


9 


C401 № 


C403 


C406 


C404 


C410 


C408 


C413 


C501 


C609 


C601 


76605 


C606 
C508 


C604 


“612 


MAIN BOARD 


COMPUTERFACTS-OF-THE-MONTH SET NO. CF1 FOLDER CC 2 


9 


ур0оона 13GON \7/66-14 


SLNSWNYLSNI SVX31 


PIN 1 
R203 R209 А202 8204 R200 R519 R520 R521 А522 R524 R402 8414 R516 R404 R405 R511 R403 R502 А417 R500 R518 8517 R412 R514 R411 R410 










R208 а 
R201 R408 
R206 R400 
T 
R102 ЕЗ R401 
R101 7 · R526 
R311 R506 
R313 R505 
R340 R525 
R343 R507 
0341 R512 
R523 
R342 
R321 R508 
R323 у | | | | R515 
#324 А322 R338 R337 R333 R336 А335 R314 R339 8334 R332 R312 R331 8307 8320 R308 R604 R602 8606 R605 R300 R527 R504 R513 R509 R503 
MAIN BOARD MAIN BOARD 
10 


27 


Vr009Hd 13901 у7/66-14 
SLNAWNYLSNI 5УХ31 


INPUTS 


04166 
(TMS4116) 





U102 THRU 0109 
RAM 
TOP VIEW 


SN74LS244N 
(7415244) 


УУ 


КЕ 








CD3226A-NL 
(1М5473212532), 
(2Е01218304 
(1М5473212532) 


0610, 0611 
ROM 


U510, 0616 
THREE STATE BUFFER 
TRANSCEIVER 
SN74LS194AN 
(7415194) 
SHIFT || ЕД 
ШЕШ CLEAR 16 
SERIAL 15 
INPUT 
3 
PARALLEL 
OUTPUT 
PARALLEL | 4 13 : 
12 
5 11 
uM 2 10 | море 
U613 
SHIFT REGISTER 
26 





MCM6810P 


SN74LS245N 
(74L$245) 


1 VCC 120 





ENABLE | 19 
6 


3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
10 1] 
U614 
TRANSCEIVER 


РИ1 


----------------------------------------------------- 





1 214 
2 35 
3 2212 
4 ll 
5 10 
6 9 
7 8 
U3 
TOP VIEW 


PIN VIEW 





SN74LS74AN 
(741574) 


9607 
FLIP/FLOP 


SN74LS367AN 


(7815367) 


0503, 
509 
BUFFER 


> о го س‎ 


U4 


TOP VIEW 


=> со ко 一 





POWER SUPPLY 
TERMINAL GUIDES 


UO 5 со 


IC PINOUTS, TERMINAL GUIDES & SCHEMATIC NOTES 





SN74LS138N 
(7415138) SN74LS156N (| 
DATA IC VCC | 16 
SELECT STROBE РАГА | 15 
16 х 
SELECT STROBE | 14 
INPUT 18 26 
ДЕ SELECT |13 
INPUT А 
ENABLES IY 273 |12 
1Y1 2%2 |11 
1۲0 2Y1 |10 
GND 270 | 9 
U504, U505 0302 
DECODER DECODER 


SN94624N 
(TMS9919) 


SN74LS373N 
(7415373) 


QUTPUT 


CONTROL ds 


U511 
SOUND GENERATOR 


TMS9901NL 
(TMS9901) 


VCC 
50 
РО 
РІ 
$1 


52 


INT? 
IP15 
INT8 
ІРІ4 
ІҢТ9 
IP13 
INT10 


ІР12 


INT11 
РИ 
ІМТІ2 
ІР10 
ІМТІЗ 
IP9 


ІКТІ4 
IP8 


P2 
53 


54 





0300 
VO CONTROL 


Са а о ا‎ ЕТЕК щі в ت ت ت‎ аа 3-----------4------- 





TMS9900NL 








__ (1M$9900) | MAIN BOARD | 
| TERMINAL GUIDES 
HOLD | | 40 1 8 SE | 16 ! 
39 2 7 2 5 Е Br | 
ы | j і | 1401 иа ~ zi | 
5 36 5 2 

WAIL READY 3 35 U400 | | 
| за TOP VIEW MS VEN 1 0 i 
LOAD Wt | - 33 е | | 
| у 9500 THRU 0502 | 
HOLD A т ~ хо TOP VIEW i 
RESET NC : 5 a i 
I 14 el 
1AQ NC | + 5 | 
| 17 24 | 
0! NC - 18 n і 
- 19 22 ! 
02 015 | ^ 21 
0100 i 
014 i TOP VIEW i 
013 | в Xx | 
i 3 18 | 
- 1 ом 4 N - 
012 | 2 2n 5 16 0200, 0201, | 
1 3 Si 6 15 Q300, 0301, | 
i Е = 7 14 0400 THRU 0404, ! 
| 8 13 0500 | 
ó : 2 | BOTTOM VIEW | 
i U506 THRU U508, 0601 | 
U603 THRU 0606, TOP VIEW і 
| U612 ! 
: TOP VIEW i 
і 6 | 
17345 5 о ју INDEXED | 
| ју ји #3 lg ооо оо i 
жЕ J 4 г. гт 5% | 

| о 5 , оо 
1 о d % Ç PIN VIEW o o ) 
E eee 1201 е | 
|- Де! FRONT VIEW o o 
- 8| o | оо - 
I 9| о | оо | 
оо! 9:9 | 
|| за о o 
- 12] о | оо | 
Р» Пе! o ° | 
14] 9 | оо 
! от E 1 
і Р//100 ° ° | 
i WIRING ) 
| VIEW 
س سس س سے === ا‎ = >=“ >> === == al 

SCHEMATIC NOTES 
0600 
MICROPROCESSOR 
—*- Circuitry not used in some versions NOTE: Logic probe readings taken with computer in Power 
Circuitry used in some versions Up mode (Main title screen displayed) unless other- 
© See parts list wise noted. 
= Ground Logic Probe Display 

Item numbers in rectangles appear in the alignment/adjust- L = Low 
ment instructions. H = High 

Supply voltage maintained as shown at input. Р = Pulse 

Voltages measured with digital meter. * = Open (no light on) 

Voltages and Waveforms taken with computer in Power Up (1) Probe will show P when sound 1$ being produced. 
mode (Main title screen displayed) unless otherwise noted. (2 Probe will show P when the 6 key is pressed. 
Waveforms taken with triggered scope and Sweep/Time (3 | Probe wil! show P when the Y key is pressed. 
switch in Calibrate position, scope input set for DC coupl- (4) Probe will show P when the H key is pressed. 
ing on "O" reference voltage waveforms. Switch to AC input (5) | Probe will show P when the М key is pressed 
to view waveforms after DC reference is measured when (6) Probe will show P when the Z key is pressed. 
necessary. Each waveform is 9 cm width with DC reference (7) | Probe will show P when the Q key is pressed. 
voltage given at the bottom line of each waveform. Time in (8) Probe will show P when the A key is pressed. 
j Sec. per cm, given with p-p reading at the end of each (9) Probe will show P when the 2 key is pressed. 
waveform. (10) Probe will show P when saving program to tape. 

Terminal identification may not be found on unit. (11) Probe will show P when loading program from tape. 


Resistors are 1/2W or less, 59e unless noted. 


Value in ( ) used in some versions. 
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GENERAL OPERATING INSTRUCTIONS 


POWER UP 


When the computer is turned On, the main title screen will be 
displayed on the monitor. Press any key and a menu will be 
displayed. 


The menu choices will be determined by the Solid State Car- 
tridge used. Turn the computer Off when inserting or remov- 
ing a Solid State Cartridge. Refer to the menu and press the 
key for the desired function. 


For instructions to load and save programs on cassette tape, 
refer to "Cassette Operation". Run a basic program by typ- 
ing RUN and press the ENTER key. Stop a program by 
holding down the FCTN key and press the number 4 key. The 
computer will return to the basic mode and the program will 
be unaffected. Reset the computer by holding down the 
FCTN key and press the = key. The computer will return to 
the main title screen and any program in memory will be lost. 


CASSETTE OPERATION 
Connect the cassette cable to the cassette plug on the rear of 


the computer. Connect the plug with the red wire to the Mic 
input on the recorder, the plug with the white wire to the Ear- 


phone output on the recorder and the plug with the black wire 
to the Remote input on the recorder. 


NOTE: The remote control may not work on some recorders. 


Set the Tone control on the recorder to Maximum and the 
volume control to mid-range. Verify the ALPHA LOCK key, on 
the computer, is in the down position and put the computer in 
BASIC mode. 


Save a program by typing SAVE CS1, press the ENTER key 
and follow the instructions that appear on the monitor 
screen. 


Load a program by typing OLD CS1, press the ENTER key and 
follow the instructions that appear on the monitor screen. Й 
a program will not load, set the Volume control to a different 
level and try loading the program again. 


When using two recorders, the recorder connected to the three plug 
Section of the cable will be CS1 and the recorder connected to the two 
plug section will be CS2. CS2 can be used for saving programs or 
data only. Save a program on CS2 by typing SAVE CS2, press the 
ENTER key and follow the instructions that appear on the monitor. 


DISASSEMBLY INSTRUCTIONS 


CABINET BOTTOM REMOVAL 


Remove the On-Off knob. Remove Phillips screws 1 thru 7 
(See Figure 1) from the bottom and remove the cabinet bot- 
tom. 


POWER SUPPLY BOARD REMOVAL 


Remove Phillips screws 7 and 8 (See Figure 2) from the power 
Supply board. Lift the board up, unplug the cable going to the 
main board and remove the power supply board. 


MAIN BOARD REMOVAL 


Remove Phillips screws 1, 2 and 3 (See Figure 2) holding the 
main board. Lift up the main board, unplug the keyboard and 
remove the main board. 


To remove the shield, remove the two metal clamps (See 
Figure 2) and unplug the cartridge plug. Remove Phillips 
Screws and nuts 4, 5 and 6 (See Figure 2) and remove the top 
and bottom shield. 


KEYBOARD REMOVAL 
Remove Phillips screws 9 thru 12 (See Figure 2) holding the 


keyboard. Unplug the keyboard from the main board and 
remove the keyboard. 
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Figure 1 
BOTTOM VIEW 


Metal Clamps 





Figure 2 
BOTTOM VIEW 





SAFETY PRECAUTIONS 


Use an isolation transformer for servicing. 


2. Maintain AC line voltage at rated input. 

3. Remove AC power from the computer before servicing or installing electrostatically sensitive devices. Examples of typical 
ES devices are integrated circuits and semiconductor "chip” components. 

4. Use extreme caution when handling the printed circuit boards. Some semiconductor devices can be damaged easily by static 
electricity. Drain off any electrostatic charge on your body by touching a known earth ground. Wear acommercially available 
discharging wrist strap device. This should be removed prior to applying power to the unit under test. 

5. Use a grounded-tip, low voltage soldering tron. 

6. Use an isolation (times 10) probe on scope. 

7. Do not remove or install boards, floppy disk drives, printers, or other peripherals with computer AC power Оп. 

8. Do not use freon-propelled sprays. These can generate electrical charges sufficient to damage semiconductor devices. 

9. This computer is equipped with a grounded three-pronged AC plug. This plug must fit into a grounded AC power outlet. Do 
not defeat the AC plug safety feature. 

10. Periodically examine the AC power cord for damaged or cracked insulation. O 

11. The computer cabinet is equipped with vents to prevent heat build-up. Never block, cover, or obstruct these vents. О 

12. Instructions should be given, especially to children, that objects should not be dropped or pushed into the vents of the NO 
cabinet. This could cause shock or equipment damage. = 

T = 

13. Never expose the computer to water. If exposed to water turn the unit ОН. Do not place the computer near possible water © 7 

sources. > > 
Pw 

14. Never leave the computer unattended or plugged into the AC outlet for long periods of time. Remove AC plug from AC outlet S z 
| | @ 

during lightning storms. © 2 
то 

15. Do not allow anything to rest on AC power cord. B = 

I m 

16. Unplug AC power cord from outlet before cleaning computer. Oz 

о 一 
о 
17. Never use liquids or aerosols directly оп the computer. Spray on cloth and then apply to the computer cabinet. Make sure the > ^ 
computer is disconnected from the AC power line. 
LINE DEFINITIONS 

ВО. ИЛЬ ieee its Sel ate oA E RC es Address Lines MEMEN >з оба жашыра шж саба Memory Enable 
А007 Thru A6D1 ........ Combined Address and Data Lines RN Read/Write 
АЗВ Thru А14В ................... Buffered Address Lines НАМВІК.......................... —À RAM Blanking 
A15CRU ........ Communications Register Unit Address 15 MAS cts oO I а vu CREE Row Address Strobe 
CAS оре nuit. AS scheme ate u ae Column Address Strobe READY уза уе кыз ўе ду ыал ES Ready for Memory Access 
CDO Thru СО15..................... Converted Data Lines RESET уя Reset Computer and Peripherals 
CRU CLK ............. Communication Register Unit Clock ROMEN о vee hee) tet ds ERES RE aS ROM Enable 
CRUIN........... Communication Register Unit Data Input Pee ЕЕ etta award ate Reset 
CRUOUT........ Communication Register Unit Data Output ӘВЕ o сусыз ыы Rec Speech Block Enable 
CSA ТУ voted Chip Select Video Display Processor Read SGC CUR oc LER Central Processing Unit Clock 
CSW ........... Chip Select Video Display Processor Write SNDIN! Z o rur n E e Sr REC ER Sis Audio Input 
DO Thrü DT оао Bi-Directional Data Lines SNDOUT оса oou e uqu hagan abs Audio Output 
DBIN 1 vi aq i edes, е Зама дн DOS ERN Data Bus Input SPEECH: зА Rt EE тыз Speech Synthesizer Input 
LE Delayed Reset это НОЕ ро ew и eater eres System Ready 
БАТІМІ cic тии External Interrupt ҮРРІМТ................ Video Display Processor Interrupt 
GROMCLK ........................ Graphics ROM Clock 二 Write Enable 
1АОНА.................. Instruction Acquisition or Hold А 人 Phase One 
INTREQ.............................. interrupt Request Dee Ао En eo ate LaL oe Phase Two 
LOAD............. CPU executes a Non-Maskable Interrupt 网 了 Phase Three 
MBE UE SEAN SSA S а па Memory Block Enable ОА аа са о POET Phase Four 
МВА: ные Memory Block Four 


Any Bar above any alphabetical or numerical combination indicates line active in a low (0) state. 
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TROUBLESHOOTING 


MICROPROCESSOR CHIP (CPU) OPERATION 


Verify the processor is functioning by checking the signals 
on the address lines (pins 10 thru 24 of IC U600) and the data 
lines (pins 41 thru 56) using а logic probe or a scope. If a logic 
probe is used, refer to the "Logic Chart” for the correct 
readings. If a scope is used, the waveforms on the address 
lines (except pins 22 and 23 which have no signal in Power Up 
mode) should be similar to Figure 1. The waveforms on the 
data lines should be similar to Figure 2. 
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Figure 1 
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Figure 2 


If the processor is not functioning, check the source voltages 
at pins 1, 2, 27, 33 and 59. Check the 48 MHz Oscillator 
Crystal (Y600) by checking the waveforms at pins 1 and 18 of 
IC U601. The frequency at pin 1 of IC U601 should measure 
12.00MHz. Check the phase relationships of the 91, 2, Q3 
апа ФА clocks at pins 12, 11, 8 and 9 of IC U601 (See Figure 3). 
Check the phase relationships of the Фі, $2, Q3 and Q4 
clocks at pins 14, 15, 7 and бо IC 0601 (See Figure 4). Use а 
logic probe and check the readings at pins 4 thru 9, 25, 28, 29 
and 61 thru 64 of IC U600 (See "Logic Chart"). 


U601 
PIN 12 
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РІМ 11 
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PIN 8 


PIN 9 
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Figure 3 


14 


U601 


PIN 14 


PIN 15 


PIN 7 


PIN 6 
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Figure 4 


CRYSTAL OSCILLATORS 


Connect a frequency counter to pin 1 of IC U601 to check the 
48 MHz oscillator. The frequency should read 12.00 MHz. 
Connect a frequency counter to pin 39 of IC U100 to check 
the 10.7 MHz oscillator. The frequency should read 10.738635 
MHz. The frequency of the 10.7 MHz oscillator can be ad- 
justed by Coil L100. 


VIDEO SIGNALS 


Verify the operation of the video circuits by checking the 
waveforms at pin 36 of IC U100 and pin 4 of Jack J201. If the 
waveform is absent at pin 36 of IC U100, check the 10.7 MHz 
oscillator at pins 39 and 40 of IC 0100 and check pins 1 thru 
38 with a logic probe (See the "Logic Chart"). If the waveform 
at pin 4 of J201 is absent, check the voltages and com- 
ponents associated with Amp Transistor (Q200) and Predriver 
Transistor (Q201). 


SOUND 


Type in and run the following program if there is no sound. 
Check for a .7V p-p waveform at pin 7 of IC U511. 


1 CALL SOUND (-400,200,2) 
2 GOTO 1 


If the waveform is present, check Capacitors C502, C503, 
C206 and C208 and Coil L201. If the waveform is absent, use 
a logic probe and check pins 1 thru 14 of IC U511. The 
readings should be the same as given in the "Logic Chart", 
except pin 6 will show pulses while the program is running. 
Check the clock waveform on pin 14 with a scope. 


KEYBOARD 


The computer comes up with the main title screen displayed 
on the monitor, but the keyboard has no effect when the keys 
are pressed. Check the waveforms on pins 1, 3, 6, 7, 9, 10, 11, 
12 and 13 of IC U302 and pins 6, 7, 8, 9, 20, 31, 32, 33 and 34 of 
ІС 0300. Use a logic probe and check the readings on pins 1 
thru 5, 10, 11, 17, 18, 24, 25, 35, 36, 39 and 40 of IC U300 (See 
"Logic Chart"). 





TROUBLESHOOTING (Continued) 


JOYSTICKS 


Type in and run the following program if the keys on the 
keyboard function but the joysticks do not. Check for the 
waveform shown in Figure 5 at the emitters of Joystick Con- 
troi 1 and 2 Transistors (0300 and 0301). 


1 CALL JOYST (1, X, Y) 
2 CALL JOYST (2, X, Y) 
3 CALL KEY (1, X, Y) 

4 CALL KEY (2, X, Y) 

5 GOTO 1 


The waveform shown in Figure 6 should appear at the emit- 
ters of Transistors Q300 and Q301 when the fire button is 
pressed. Transistor Q300 controls Joystick 1 and Transistor 
Q301 controls Joystick 2. If either waveform is absent, check 
the voltages and components associated with the transistor 
with the missing waveform. 
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Figure 5 
9 Reference 





Figure 6 


Reference 


CASSETTE RECORDER 


NOTE: Verify the recorder used can beturned Onand Off by a 
computer in good working order. С51 is the recorder соп- 
nected to the three plug cassette cable. CS2 is the recorder 
connected to the two plug cassette cable. 


The computer will not turn On CS1. Check the voltages and 
components associated with the Control Output Transistor 
(0401), LED Driver Transistor (0402) and Opto-isolator U401. 


The computer will not turn Off CS1. Check for .02V at pin 19 
of IC U300 when the recorder should be Off. If the voltage is 
good, check Transistor Q401, Transistor Q402 and Opto- 
isolator 0401. 


The computer will not turn On CS2. Check the voltages and 
components associated with the Control Output Transistor 
(Q403), LED Driver Transistor (Q404) and Opto-isolator U402. 


The computer will not turn Off CS2. Check for .02V at pin 23 
of IC U300 when the recorder should be Off. If the voltage is 


© 


good, check Transistors Q403 and Q404 and Optoisolator C) 


U402. 


The computer will not load a program. Check the waveforms 
at pin 8 of Jack J400, pin 7 of IC U400 and pin 30 of IC U300 
while loading a program. NOTE: The amplitude of the 
waveforms depends on the volume control setting of the 
recorder. If the waveform at pin 8 of J400 is absent, check 
Capacitor C402 and check for possible shorts to ground. If 
the waveform at pin 7 of IC U400 is absent, check the voltages 
and components associated with pins 4, 6, 7 and 8 of IC U400. 

If the waveform at pin 30 of IC U300 is absent, check the 
voltages and components associated with pins 1, 2, 3, 4 and 8 
of IC U400. 


The computer will not save a program. Check the waveform 
at pin 28 of IC 0300 while saving a program. If the waveform 
is good, check Capacitors C400, C403 and C407 and 
Resistors R400, R401 and R402. 


RF MODULATOR 


Verify the RF Modulator is getting the proper voltages and 
signals by checking for 11.78V at the red wire from the cable, 
1.95V at the yellow wire and .54V at the clear wire. The clear 
wire should also have a 1V p-p video signal. 


ADJUSTMENT 


10.7 MHz OSCILLATOR 


Connect the input of a frequency counter to pin 39 of IC U100 
and adjust Coil L100 for a frequency of 10.738635 MHz. 
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с PARTS LIST AND DESCRIPTION 


When ordering parts, state Model, Part No., and Description 


SEMICONDUCTORS (Select replacement for best results) 
REPLACEMENT DATA 


















ITEM TYPE MFGR. GENERAL 
PART No. PART No PART No. PART No. PART No. PART No. PART No. 
CRI thru 1N4005 ECG1 16 GE -504A 1N4005 NTE116 5К3311 WEP 156 212-76-02 
CR5 1N4002 ECG1 16 СЕ-504А 144002 NTE116 SK5511 WEP155 212-76-02 
CR7 УМА 1482 ECG519 GE-514 1N4935 МТЕ5 19 SK3 100/519 WEP 925/519 103-131 
PG1992 ECG519 GE-514 1N4955 NTE519 SK3 100/519 WEP925/519 105-151 
CR8 14528 ECG5013A GEZD-6.2 1N52548 NTE5013A SK6A2/5013A | WEP1414/5015 105-29008 
CR9 у551Х ECG552 GE-511 NTE552 5К9000/552 WEP 172/506 103-287 
CR 10 144 148F ECG519 GE-514 114955 МТЕ519 $K3 100/519 WEP 925/519 103-131 
Рс1992 ECG519 GE-514 1N4955 NTE519 SK5100/519 WEP925/519 105- 151 
CR200,1 134 148F ECG519 GE-514 1N4955 МТЕ519 SK3100/519 WEP925/519 103-151 
184148 ECG519 GE-514 1N4955 МТЕ519 SK3 100/519 WEP925/519 103-131 
CR402 1№4148 ECG519 GE-514 1N4935 NTE519 $K3 100/519 WEP 925/519 103-131 
PG1992 ЕСО519 GE-514 1N4935 МТЕ519 SK3 100/519 WEP925/519 105-131 
CR500 1N4148 ECG519 GE-514 1N4955 NTE519 SK3 100/519 WEP925/519 103-131 
PG1992 ECG519 GE-514 1N4955 NTE519 SK3 100/519 WEP925/519 105-131 
CR501,2 1М4148 ЕСО519 GE-514 1N4955 NTE519 SK3 100/519 WEP 925/519 103-131 
1N9148 ECG177 GE-500 1N4955 МТЕ177 5к9091/177 WEP 1062/177 103-131 
Q1 578-2505 ECG159 GE-82 2N5401 NTE 159 5К3466/ 159 WEP 62/ 159 121-29005 
TIS95 ECG159 GE-82 2N5401 NTE159 SK3466/ 159 WEP 62/159 121-29003 
Q2 TIP31A ECG291 GE-302 MJE 15030 NTE 291 SK3895/ 152 WEP780/291 121-29047 
TIP31 ECG291 GE~302 MJE 15030 МТЕ29 1 $K3893/152 WEP780/29 1 121-29047 
Q200 2N3906 ECG159 GE-82 2N5401 NTE 159 5К3466/ 159 WEP 62/ 159 121-29005 
9201 2472222 ЕССТ2ЗАР СЕ-123АР МР5А05 МТЕТ2ЗАР SK3854/123AP] WEP736/123A 121-29000А 
2N2222 ECG1 25A GE~20 МР5А05 МТЕ 125A SK3444/123A | WEP736/123A 121-29000А 
0500, 1 501-4249 ECG123AP GE-123AP МР5А05 КТЕТ2ЗАР SK3854/123AP| WEP736/123A 121-29000А 
0400 thru | 501-4249 ECG123AP GE-123AP МР5А05 NTE 123AP SK3854/123AP| WEP736/123A 121-29000А 
0404 11592 ЕСОТ2ЗАР СЕ-123АР МР5А05 МТЕТ2ЗАР SK3854/123AP| WEP736/123A 121-29000А 
9500 501-4249 ECG123AP GE-123AP МР5А05 NTE 123AP $К3854/123АР] WEP 736/123A 121-29000А 
11592 ЕССТ2ЗАР GE-123AP МР5А05 КТЕТ2ЗАР 5Қ5854/125АР| WEP736/123A 121-Z9000A 
Ul 78M12C ECG966 GEVR-111 MC7812CT NTE966 $K3592/966 WEP966L/966 НЕ 442-674 
UA7812C ECG966 СЕУК-111 MC7812CT NTE966 SK3 592/966 WEP966L/966 HE~442-6 74 
U2 UA 79MO 5C ECG9 61 GE-961 MC7905CT МТЕ961 $K3671/961 HE~442-630 


с 99 4430104 1349 ОМ 135 HLNOW-SHL-JO-SLOVAYSLAdUWOO 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part No., and Description 


SEMICONDUCTORS (Select replacement for best results) (cont) 


TYPE 
No. 


ITEM 
No. 
U3 


U4 
9100 
0102 thru 
1109 
0500 
0302 
0400 
0401,2 
1500 
1501 
U502 
0505 
1504,5 
9506 
9507 


508 
0509 
0510 


UA 72 5CN 

UA 723C 
1L551CP 
TL551 
1MS9918ANL 
TMS99 18А 


D416C 
TMS4 1 16 
ТМ5990 INL 
TMS9901 
SN74LS 156N 


RC4558P 
4558 
TIL119 
CD2155NL 
TMC0430 


CD2156NL 
ТМС0450 
CD2157NL 
SN7ALS 56 7AN 
7415567 


SN 7415 138N 
74151538 
5М741505М 
741505 
SN74LS32N 
741.552 


5М741504М 
741.504 

SN 74 LS 36 7AN 
7415367 
SN74LS244N 
7415244 


РАКТ Мо. 


ECG923D 
ECG923D 


ECG2117 
ECG2117 


ECG74LS 156 


ECG778A 
ECG778A 
ECG5044 


ECG 7415367 
ECG 74LS 367 


ECG74LS 138 
ECG 74 LS 1 38 
ECG74LS03 
ЕСС 741503 
ECG74LS32 
ECG 741552 


ECG74LS04 
ECG 741504 
ECG74LS 367 
ECG 7415 367 
ECG74LS 244 
ECG74LS244 


GENERAL 
ELECTRIC 





PART No. 


GE1C-260 
GEIC-260 


GE 1С-220 
GE1C-220 


Vt009Hd 130ОЙ У?/66:11 
SLNAWNYLSNI 5УХ31 


REPLACEMENT DATA 


MOTOROLA 


PART No. 





MC 1723CP 
MC 1723CP 


MC1458CP1 
MC1458CP1 
TIL119 


SN 74 LS 36 7AN 
SN 74 LS 36 7AN 


SN74LS 138N 
SN 74 LS 138N 
SN74LSOSN 
SN74LSO3N 
SN74LS32N 
SN74LS32N 


5М741504М 
5М741504М 
54741536 7AN 
SN74 LS 36 7AN 
SN74LS244N 
SN74LS244N 


NTE 
PART No. 


МТ Е9250 
МТЕ9250 


NTE2117 
МТЕ2117 


МТЕ 7415156 


NTE778A 
NTE778A 
NTE3044 


МТЕ 7415367 
МТЕ 7415567 


КТЕ74 15 158 
МТЕ 74 [5 158 
МТЕ741505 
МТЕ 741.505 
NTE74LS32 
NTE74LS 32 


NTE74LS04 
NTE 741.504 
NTE74LS 567 
МТЕ 7415 567 
КТЕ7415 244 
МТЕ 7415244 


ВСА 
PART Мо. 


SK3 16 5/9230 


SK3 165/9250 


SK3465/778A 
SK3465/778A 


SK74LS 567 
SK 7415567 


SK74LS 138 
SK 7415158 
SK74LS05 
SK 741505 
SK74LS 52 
SK 7415532 


5К741504 
5К 741 504 
SK74LS 367 
SK 7415$ 367 
5К7415244 
5К 7415244 


С 39 





WEP2551/925D 
WEP2551/925D 


WEP2055/778A 
WEP2055/778A 





ZENITH 
PART No. 


221-29020 
221-29020 


HE-445- 904 
HE-445-904 


221-29054 
221-29054 


HE-445-857 
HE -443-857 


HE-445-877 
HE-445-877 
HE-445-745 
HE -445-745 
НЕ-4 43-875 
НЕ 443-875 


HE-445-755 
HE-445-755 
HE-4 43-857 
HE 44 5-857 
HE-443-791 
НЕ -443-791 


тид 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part No., and Description 


SEMICONDUCTORS (Select replacement for best results) (cont) 
REPLACEMENT DATA 


MFGR. 
PART No. 


ECG 
PART No. 


ECG74LS04 
ECG74LS04 
ECG74LS00 
ECG 74 LSOO 
ECG74LS04 
ECG 741.504 


ЕСо741552 
ECG 741552 
ECG 741.500 
ЕСС 74 1500 
ECG74LS74A 
ECG74 LS 74А 


ECG6810 


ECG74LS00 
ECG 741.500 


ECG74LS245 
ECG 7415245 


ECG74LS 575 
ЕСС 7415 575 
ЕСо7415244 
ЕСС 7415244 





GENERAL 
ELECTRIC 
PART No. 


MOTOROLA 
PART No. 


SN74LSO4N 
SN 74 LSO4N 
SN 74 LSOON 
SN 74 LSOON 
SN 74LSO4N 
SN 74 LSO4N 


SN74LS32N 
9М741532м 
SN74LSOON 
SN 74 LSOON 
SN 7415 74AN 
SN 74 LS 74AN 


MCM68 1 OP 


5М741500М 
5М741500М 


5М7415245М 
SN74LS245N 


SN74LS373N 
SN74LS373N 
SN74LS244N 
5М741.5244М 





























МТЕ 
РАКТ Ко. 


КТЕ74 1504 
МТЕ 74 1504 
NTE74LS00 
МТЕ 741500 
NTE74LS04 
NTE74LS04 


NTE74LS 32 
МТЕ 7415 32 
NTE74LS00 
NTE 74LS00 
NTE74LS74A 
NTE 74 15$ 74A 


NTE6810 


NTE74LS00 
NTE 74 1500 
МТЕ 7415 194 
МТЕ 7415194 
NTE74LS245 
МТЕ 7415245 


NTE74LS 575 
МТЕ 7415375 
МТЕ7415244 
NTE 7415244 











КСА 
РАКТ Мо. 





SK74LS04 
SK 741504 
SK74LS00 
SK 741.500 
5К741504 
SK 741.504 


SK74LS32 
SK74 L932 
SK74LS00 
SK74LS00 
SK74LS74 
SK74LS74 







SK74LS00 
SK74LS00 






SK74C245 
SK74C245 






SK74LS244 
SK 7415244 



























WORKMAN 


PART No. 








ZENITH 
PART No. 


HE-445-755 
HE-445-755 
HE-445-728 
НЕ -44 5- 728 
HE-445-755 
HE-445-755 


HE-445-875 
НЕ-443-875 
HE-4 43-728 
НЕ -44 5- 728 
НЕ-445-730 


HE-445- 750 


НЕ-443-728 
HE-445- 728 


HE-445-385 
HE-445-885 


HE-445-867 
HE-445-867 
HE-445-791 
НЕ-443-791 





PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part No., and Description 


CAPACITORS 


ITEM MFGR. 
C1 


el 50V 
‚1 50V 
‚1 50V 
.1 50V 
20V 












50V 
20V 











50V 
І 50V 

56 NPO 50V 51 
12 NPO 50V 54 
001 50V 10% 
„01 25V 

„1 50V 

г! 50V 

„1 50V 

«Р 50V 

„1 50V 

„1 50V 

.1 50V 

„1 50V 

„1 50V 

.1 50V 

ef 50V 

„1 50V 

„1 50V 

.1 50V 

„1 50V 

1 50V 

el 50V 

„1 50V 

„1 50V 

«1 50V 

„1 50V 

„1 50V 

І 50У 

.01 25V 

„01 25V 

.01 25V 

.01 25V 

01 25V 

„01 25V 

.01 25۷ 

.01 25V 

„01 25V 

.01 25V 

„01 25V 

•01 25V 

82 50V 51 
.01 25V 

.01 25V 

„1 50V 

001 50V 10% 
„1 50V 






























































МЕСК. 
РАКТ Мо. 





RATING 







ITEM 
No. 







‚01 25V 
„01 25V 
.01 25V 
001 50V 10% 
0001 50V 10% 
«001 50У 10% 
001 50V 104 
„001 SOV 10% 
„001 50V 10% 
001 50У 10% 
„001 50V 10% 
001 50V 10% 
„001 50V 10% 
e001 50V 10% 
‚001 50V 10% 
2001 50V 10% 
001 50V 10% 
„1 50V 

。1 50V 

„001 50V 10% 
‚001 50V 10% 
«1 50V 

•001 50V 10% 
„001 50V 10% 
001 50V 10% 
001 50V 10% 
«001 50V 10% 
001 50¥ 10% 
2001 50V 10% 
‚001 50V 10% 
2001 50V 10% 
„01 25V 

•01 15V 54 
022 15V 54 
220 50V 10% 
„1 50V 

.1 50V 

e001 50V 10% 
.01 25V 

‚01 25V 

„1 50V 

‚1 50V 

.1 50V 

„01 25у 

«1 50V 

001 50V 10% 
„01 25у 

47 NPO 50V 5% 
22 50V 

„1 50V 

2001 50V 10% 
„1 50V 

„1 50V 

«1 50V 

‚001 50V 10% 
„1 50V 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part No., and Description 


ELECTROLYTIC CAPACITORS 


ITEM RATING MFGR. 
No. PART No. 















ITEM RATING МЕОК. 
Мо. PART Мо. 


22 25V 20% 
















47 16У 20% 
1000 25V 20% 
3300 35V 20% 











47 16V 20% 

4.7 55ү 20% 

470 12V 100 16V 20% 
100 16V 20% 1 

22 25V 22 25ү 20% 


RESISTORS (Power and Special) 






REPLACEMENT DATA 


ITEM 
PART No. PART No. 
R500 Resistor Network 1501633-8 (1) LL dT 


(1) Number on unit. 






COILS (RF-IF) 


ITEM MFGR. ITEM MFGR. 
FUNCTION PART No. No. FUNCTION PART No. 


RF Choke (90uH) L115 RF Choke 

RF Choke (90uH) (200 RF Choke (6.8uH) 

RF Choke (90uH) L201 Peaking (6.8uH) 

RF Choke (1mH) L202 Peaking (22uH) 

RF Choke (8.2uH) L203 Peaking (8.2uH) 

RF Choke (8.2uH) L508 Peaking (6.8uH) 

Oscillator L309 Peaking (6.8uH) 
(2-4 .5иН) L310 Peaking (6.8uH) 

RF Choke (6.8uH) (511 Peaking (6.8uH) 

RF Choke (6.8uH) L312 Peaking (6.8иН) 

RF Choke (6.8uH) (515 Peaking (6.8uH) 

RF Choke (6.8иН) L400 Peaking 

RF Choke L401 Peak Î пд 

RF Choke L402 Peaking 

Peaking L403 Peaking 

RF Choke L500 RF Choke (6.8uH) 

RF Choke L501 RF Choke 

RF Choke L600 RF Choke (6.8uH) 

RF Choke L602 Реаакіпа (.33uH) 

RF Choke (6.8uH) L603 RF Choke (6.8uH) 

RF Choke (6.8uH) L604 RF Choke (6.8uH) 





RF Choke (6.8uH) 
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PARTS LIST AND DESCRIPTION (Continued) 


When ordering parts, state Model, Part No., and Description 


TRANSFORMER (Power) 


| REPLACEMENT DATA | DATA 
RATING 


ITEM 
No. MFGR. THORDARSON 
NOTES 


120V AC @ 26 e40V АС 6 

270тА AC 686тА DC 
Tapped @ 
17.85V АС 8 
600mA DC 


MISCELLANEOUS 


ITEM MFGR. 
TIL220 


RF Modulator 
Part of Keyboard 














Power 
10 7MHz 
48MHz 







Vr009Hd ISGOW у7/66-1 
SLNAWNYLSNI SVX3L 


CABINETS & CABINET PARTS (When ordering specify model, chassis & color) 


WIRING DATA 


General-use Unshielded Hook-up Wire ..»».. Use BELDEN №. 8529 (Solid) Available in 15 Colors 
8522 (Stranded) Available in 13 Colors 

300-Ohm Input Lead ..........»»............ Use BELDEN No. 8225 

75- Ohm Input Lead 和 Use BEL DEN No. 8241 
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LOGIC 


IC IC IC ср ІС IC ІС ІС ІС ІС 
0100 0100 0102 | 1103) 0104] 0105 U106| 0107 | 4108 | 1109 





N Од Со ~ Ov Ul АН = 
[OU Ug ооо 
00:20: UU Duo Duy 
ню 一 

о О 
Е “ao БОР 
поро) тт ог 

пот Iyi -vitor 
ооо X D 970. Va Di 
ооо “E00 D. таг 
rovo “xr ər 

CE оо D^ egg? 


5 
6 
7 
8 
9 
0 
1 
2 


ARE AX GI 
г очо 
голо 
r O UO DO 9090 
r DOU 0 
f VOU DO 
гооо 
r Q D Ооо 
го оол 


Р 
H 
Р 
р 
Р 
Р 
Р 
P 


99777 





IC | PIN IC IC IC [С IC ІС ІС ІС ІС 
9500 | №. | 1300 0502 | 0500] 501] 0502] 0503| 0504 | 0505 | 0506 





1 Р Р Р Р Р L L P P 
2 P L Р P P P L P P 
5 H P Р Р Р Р Р Р Р 
4 Р P Р P Р P P P P 
5 P H Р Р P P L P P 
6 P P P P P E H P P 
Yi L P P P P P H Р. L 
8 ы L P Р Р L Е L L 
9 H E H H H Р Н Р Н 
0 Р (11) Р Р Р Р Р H H H 
1 P P Р Р P P Е H E 
2 Р Р Р P P P H H P 
H P P P Р P H Р Р 
Р L L L L P H H H 
P P P Р Р L E H 
L H L L L H H H 
H 
P 
H 
H 
NOTE: Logic probe readings taken with computer in Power (3 Probe will show P when the Y key is pressed. 
Up mode (Main title screen displayed) uniess other- (4) Probe will show P when the H key is pressed. 
wise noted. (5) Probe will show P when the N key is pressed. 
Logic Probe Display (6) Probe will show P when the Z key is pressed. 
L = Low (7) Probe will show P when the О key is pressed. 
H = High (8) Probe will show P when the A key is pressed. 
P = Pulse (9) Probe will show P when the 2 key is pressed. 
* = Open (no light on) (10) Probe will show P when saving program to tape. 


(2) Probe will show P when the 6 key is pressed. (11) Probe will show P when loading program from tape. 


LOGIC (Continued) 


ІС ІС ІС ІС ІС ІС 
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PIN ІС 
№. |0601 


ІС 
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NOTE: Logic probe readings taken with computer in Power 
Up mode (Main title screen displayed) unless other- 


wise noted. 
Logic Probe Display 
L = Low 
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H = High 
P = Pulse 
* = Open (no light on) 


IC IC 
U600 U600 





ІС 
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Vv 000Hd TAGOW Vt/I66-l1 
SLNAWNYLSNI SVX3L 


(1) Probe will show P when sound is being produced. 
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LOGIC (Continued) 


IC ІС ІС 
1614] 0615| 0616 0200 | 0201!) 0300 | 9301 
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NOTE: Logic probe readings taken with computer іп Power 
Up mode (Main title screen displayed) unless other- 


wise noted. 
Logic Probe Display 
L = Low 
H = High 
P = Pulse 
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DATA 
BUS GROMS 
CONVERTER 


KEYBOARD Le | contro. € | MICROPROCESSOR 


CASSETTE AND 


SYSTEM 


JOYSTICKS MONITOR 











SCRATCH 
PAD 
RAM 













SOUND 
GENERATOR 


ADDRESS 
DECODER 


VIDEO DISPLAY 
PROCESSOR 


BASIC PROGRAMS 
AND DISPLAY ИО PORT 


MEMORY 





(RAM PACKAGE) 


GENERATES 3MHz 
TIMING SIGNALS 
AND LOGIC CONTROL 
FOR ALL OTHER 
CIRCUITS 


УРОООНа 134901 уў/66-11 
SLNAWNYLSNI 5УХ31 












TIMING AND 
CONTROL LOGIC 





RF 
MODULATOR 


